Objective: To define the different breastfeeding interventions that promote breastfeeding exclusivity and duration in the late preterm infant and to synthesize findings from the published empirical literature on late preterm infant breastfeeding interventions.
T he rate of preterm births in the United States in 2015 increased to 9.62%, which was the first increase since 2007 (Hamilton, Martin, & Osterman, 2016; March of Dimes, 2013) . Late preterm infants born at 34 0 7 to 36 6 7 weeks gestation make up 70% of this vulnerable population (Hamilton et al., 2016) . The physiologic immaturities of late preterm infants place them at risk for respiratory distress, jaundice, hypoglycemia, hypothermia, and feeding difficulties (Kugelman & Colin, 2013) . Many of these morbidities lead to readmission rates as great as 33%, which affects inpatient and outpatient health care costs (Berard, Le Tiec, & De Vera, 2012; Mally, Bailey, & Hendricks-Munoz, 2010; McLaurin, Hall, Jackson, Owens, & Mahadevia, 2009) . In particular, feeding difficulties in late preterm infants who are breastfed place them at risk for inadequate intake, a significant predictor of rehospitalization (Tomashek et al., 2006; Young, Korgenski, & Buchi, 2013) . Infants who breastfeed successfully have fewer respiratory tract infections that require hospitalization, less otitis media, and fewer gastrointestinal tract infections, as well as long-term reduction in risk for childhood diabetes (American Academy of Pediatrics [AAP], 2012) . Moreover, breastfeeding mothers experience reduced risk of postpartum depression and certain cancers (Hamdan & Tamim, 2012; Stuebe, 2009) .
Because breast milk is a superior form of nutrition, it is important to examine interventions that promote adequate intake of breast milk. Therefore, the purpose of this review, guided by the Late Preterm Conceptual Framework (Association of Women's Health, Obstetric & Neonatal Nurses [AWHONN] , 2013), was to integrate results from primary research studies examining the effect of breastfeeding promotion interventions for late preterm infants on breastfeeding exclusivity and duration.
Background
Breastfeeding is the leading influential factor for infant health (AAP, 2012) . Researchers showed that breastfeeding provides significant gastrointestinal, immunologic, nutritional, and psychological benefits (Beattie & Weaver, 2011; Ip et al., 2007) . In addition, breastfeeding provides maternal benefits, including a lower risk of maternal Type 2 diabetes and reduced risk for the development of breast and ovarian cancer (Stuebe, 2009 ). The AAP (2012) and World Health Organization (2008) recommended exclusive breastfeeding for the first 6 months of life and continued breastfeeding (with the addition of complementary foods) through the child's first or second years (World Health Organization, 2008) .
Despite the reported benefits of breastfeeding, mothers of infants born at 35 through 36 weeks gestation are less likely to start breastfeeding and continue breastfeeding for 6 months than mothers of infants born at 37 through 39 weeks gestation (Ayton et al., 2012) . The late preterm infant's size and weight often resemble those of a term infant, which creates confusion among parents and health care professionals regarding the level of care needed during hospitalization after birth and the unique feeding requirements caused by developmental differences. Thus, the late preterm infant is at a greater risk of morbidity than term counterparts.
Physical immaturities in late preterm infants can lead to severe respiratory distress, hypoglycemia, and hypothermia that require escalation of care, separation of infants from mothers, and delayed initiation of breastfeeding (Boyle et al., 2015; Marrocchella et al., 2014) . Additionally, in late preterm infants, neuronal immaturity affects oromotor tone, which causes poor suck-swallow coordination, decreased intraoral pressure, and an inadequate suck (AWHONN, 2010; Polin & Fox, 2010) . Because the 34-week gestation mark is the point at which the suck, swallow, and breathe reflexes begins to develop and properly function, this lack of development contributes to the late preterm infant's unique feeding challenges (Hallowell & Spatz, 2012) .
Late preterm infants appear closer in size and weight to full-term infants, but because of their unique developmental and physiologic needs, they require adjusted day-to-day care. In addition, late preterm infants have difficulty maintaining a cycle of alertness and deep sleep, resulting in rapid fatigue and sleepiness during at-breast feeds, with subsequent detachment from the nipple (Meier, Patel, Wright, & Engstrom, 2013) . These feeding immaturities result in inadequate emptying of the breast, which can lead to a decreased milk supply, because breast milk production decreases to the level of demand (Meier et al., 2013) . With inadequate milk intake and a decreasing milk supply, feeding-related morbidities, including dehydration, failure to thrive, and hyperbilirubinemia, can occur and cause rehospitalization . Several maternal factors have also been associated with breastfeeding difficulties in the late preterm infant, including decreased self-efficacy and anxiety regarding feeding difficulties. Zanardo et al. (2011) found that maternal anxiety was one of the most significant independent risk factors for early breastfeeding failure in the late preterm population. Anxiety has the potential to affect milk supply and breastfeeding continuation through physiologic and behavioral pathways (e.g., dampening of the milk ejection reflex and avoidance behavior that leads to infrequent breastfeeding or milk expression; Dewey, 2001 ).
The breastfeeding difficulties experienced by mothers of late preterm infants often result in the implementation of second-line strategies to maintain at-breast feeds and the maternal milk supply. The use of nipple shields, cup-feeding, triple feeding (breastfeeding, pumping, and bottle-feeding), bottle (formula) supplementation, supplemental nursing systems, and syringe feedings provide the infant with sufficient nutrition while maternal breastfeeding skills are improved (Meier et al., 2013) . However, in some studies, the addition of syringe feedings, supplemental nursing systems, and nipple shields reduced breastfeeding self-efficacy and led to shorter duration of breastfeeding (Keemer, 2013; McQueen, Dennis, Stremler, & Norman, 2011; Nichols, Schutte, Brown, Dennis, & Price, 2009 ).
To address late preterm feeding challenges and reduce morbidities, the Academy of Breastfeeding Medicine (ABM, 2011) recommended the following: initiation of breastfeeding by a half hour after birth; rooming-in to facilitate skin-to-skin care and on-demand breastfeeding; support of a lactation specialist to educate mothers on techniques to facilitate adequate breastfeeding and alternative feeding methods, including second-line strategies; and early and frequent follow-up in outpatient settings to monitor weight gain weekly until 40 weeks postconceptual age. Early and frequent follow-up are needed to track breastfeeding patterns, assess the need for lactation support, and adjust feedings as indicated to increase exclusive breastfeeding in late preterm infants (ABM, 2011) . Although recommendations are in place for this population, research is lacking with regard to breastfeeding interventions for the unique needs of infants specifically born at 34 through 36 6 7 weeks gestation.
The Late Preterm Conceptual Framework
The Association of Women's Health, Obstetric and Neonatal Nurses (AWHONN, 2013) developed the Late Preterm Conceptual Framework to address developmental and physiologic disparities between late preterm infants and infants born at term. The framework consists of four concepts: Physiologic Functional Status, Nursing Care Practices, Care Environment, and Family Role. These four concepts are interrelated and necessary to promote optimal, healthy outcomes in the late preterm infant within the newborn period and throughout the lifetime (MedoffCooper et al., 2005; see Figure 1 ).
Physiologic Functional Status includes physical and functional well-being determined by postmenstrual age, transition to extrauterine life, maternal-fetal health and history, timing and method of birth, and location and quality of care (AWOHNN, 2013) . The definition of Nursing Care Practices includes the type and quality of care provided by registered or advanced practice nurses. A multidisciplinary approach is encouraged in the care of the late preterm infant and should include physicians, nurses, developmental specialists, lactation consultants, and social services professionals (AWOHNN, 2013) . The Care Environment encompasses the location and social, cultural, political, and economic contexts of care provided to the late preterm infant. The Family Role is defined as the measure of family involvement in the care of the late preterm infant (AWOHNN, 2013) .
Design
To provide the strongest rigor for this integrative review, we applied Whittemore and Knafl's (2005) integrative review method, which includes a systematic approach to problem identification, literature search, data evaluation, and data analysis. The initial step of the integrative review was to identify the problem and recognize important variables to create a feasible scope for the literature search. The literature search included all relevant literature and used multiple databases to provide optimal primary source retrieval and reduce bias. The data analysis stage required data reduction, display, and comparison. Interpretation of the data required reduction into subgroups, that is, levels of evidence. Analysis continued with extraction of data into previously established criteria and subgroups based on the Late Preterm Conceptual Framework (Whittemore & Knafl, 2005) . The results of the analysis are provided in table format to allow for comparison and contrast of studies and to facilitate synthesis. See Supplemental Table S1 . The final step of this integrative review was to develop conclusions regarding represented data.
In this integrative review, we examined and grouped studies according to the Late Preterm Conceptual Framework (AWHONN, 2013). The Cartwright, J., Atz, T., Newman, S., Mueller, M., and Demirci, J. R.
primary outcome measures reported in the reviewed articles and thus included in this review were breastfeeding duration and breastfeeding exclusivity. The aim of the review was to define the breastfeeding interventions that promote breastfeeding duration and exclusivity, as written in the ABM guidelines, in the late preterm infant.
Search Method
We conducted a review of the literature to examine breastfeeding interventions for the late preterm infant. We searched the databases CINAHL, Scopus, and PubMed for primary research articles that addressed breastfeeding interventions for late preterm infants. The search terms prematurity and breastfeeding, preterm and breastfeeding, early term and breastfeeding, and late preterm and breastfeeding were entered into each database, and duplicate research articles were removed. Inclusion criteria included original research studies on breastfeeding intervention or second-line strategy in a sample inclusive of, but necessarily limited to, the gestational age range of 34 to 36 6 7 weeks; written in English; and published between 2005 and 2015. We used these dates as a direct correlation to the development and publication in 2005 of the Late Preterm Conceptual Framework (AWHONN, 2013) . All titles and abstracts were reviewed for pertinence to the study aims and inclusion/ exclusion criteria, including gestational ages between 34 and 36 6 7 weeks gestation. Subsequently, we reviewed all abstracts obtained from these articles for inclusion/exclusion criteria. The selection process is presented in Figure 2 .
We used levels of evidence established by the Oxford Center for Evidence-Based Medicine (Centre for Evidence-Based Medicine, 2017) to evaluate the quality of the studies on a quick, concise, and uniform basis. Studies were grouped according to intervention content that affected exclusivity and duration of breastfeeding: interventions that support physiologic transition and feeding support; interventions that help develop feeding practice guidelines to support those who provide care; interventions that support feeding within different care environments; and interventions that educate and support the family in successful breastfeeding of their late preterm infant (AWOHNN, 2013).
Results
Initially, 1,694 articles were retrieved. After review of the titles, 155 articles were retained. Our subsequent abstract review yielded 13 articles that are included in this review (see Figure 2 ). The 13 articles included five randomized controlled trials, three quasiexperimental studies, four descriptive studies, and one case study. None of the studies that are included reported theoretical frameworks to guide research in the reviewed articles; however, the evidence from these articles collectively indicated that interventions supported exclusivity and increased duration of breastfeeding. The final 13 articles consisted of a total sample size of 3,257, with a range of 1 to 990 participants. These studies were conducted in the United States, Norway, Turkey, Sweden, Finland, and India. The range of gestational ages was reported as 31.4 to 36 6 7 weeks, with means reported as 32 to 36 weeks; however, only data pertinent to 34 to 36 6 7 weeks gestation from these articles was included. The sample included a range of mean hospital days as 3.3 to 25.96.
Definitions of Interventions
Skin-to-skin contact is often referred to as kangaroo care and is defined as care of an unclothed infant, unwrapped and placed against the mother's bare chest (Nyqvist et al., 2013) . Skin-to-skin care is advantageous because it significantly increases milk production and promotes longer breastfeeding duration (HakeBrooks & Anderson, 2008; Renfrew et al., 2009 ). Cup-feeding and triple feeding were the only second-line strategies studied in the reviewed literature. Cup-feedings entail the use of a soft, small flexible cup to feed the late preterm infant (Lawrence & Lawrence, 2011) . Triple feeding is the process of breastfeeding at breast, bottlefeeding expressed breast milk and/or formula to the infant, and pumping or expressing milk from one or both breasts to achieve adequate nutrition while preserving at-breast feeds and milk supply (Meier, 2010) . Rooming-in, an element of familycentered care, gives the parents unrestricted access in the NICU so they can have 24-hour presence at the infant's beside (Griffin, 2006) . Rooming-in is also integrated in the care of the clinically stable late preterm infant remaining in the postpartum/newborn environment.
Infants of various gestational ages were included in several studies, which made it difficult to identify findings pertinent to the late preterm infant exclusively.
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Physiologic Functional Status
One of the major interventions identified to promote exclusivity of breastfeeding was skin-to-skin care (Flacking, Ewald, & Wallin, 2011; HakeBrooks & Anderson, 2008; Morelius, Ortenstrand, Tjheodorsson, & Frostell, 2015) . The use of skin-to-skin care helps establish breastfeeding exclusivity and duration by enabling a smoother transition to extrauterine life through the promotion of temperature and heart rate regulation. Mature sleep organization, improved sleep cycling that resulted in less energy expenditure, and increased oxytocin release that stimulated increased milk production were observed with the use of skin-to-skin care The pairs of mothers and late preterm infants with more skin-to-skin time per day breastfed significantly longer, and these infants were given breast milk by breast only more often from discharge to 18 months of age (Flacking et al., 2011; HakeBrooks & Anderson, 2008) . Of those studies in which skin-to-skin care was included as an intervention, five studies lacked information about its effect on breastfeeding exclusivity and/or duration (Abouelfettoh, Dowling, Dabash, Elguindy, & Seoud, 2008; Maastrup et al., 2014 ; Cartwright, J., Atz, T., Newman, S., Mueller, M., and Demirci, J. R. (2013) found that late preterm infants who experienced skin-to-skin care shortly after birth were more likely to display early feeding cues to begin breastfeeding than those infants not offered this care. In two studies, the late preterm infant had "better" growth, weight, length, and head circumference with the use of kangaroo care (Lucas et al., 2014; Rao et al., 2008) .
Many late preterm infants need assistive devices to feed adequately, and second-line strategies are innovative approaches to achieve exclusive breastfeeding. Three studies addressed successful breastfeeding outcomes with the use of second-line strategies (Abouelfettoh et al., 2008; Lucas, et al., 2014; Yilmaz, Caylan, Karacan, Bodur, & Gokcay, 2014) . In contrast, Maastrup et al. (2014) and Mattsson et al. (2015) reported a decrease in exclusive breastfeeding and an increase in weight loss with the use of nipple shields as the second-line strategy.
Researchers examined the use of cup-feeding in late preterm infants in two studies (Abouelfettoh et al., 2008; Yilmaz et al., 2014) . In each of these studies, implementation of cup-feeding rather than bottle-feeding helped transition an increased number of late preterm infants to exclusive breastfeeding compared with control groups. After the intervention, the cup-feeding groups showed more mature breastfeeding behaviors and an increased likelihood of being exclusively breastfed from discharge to 6 months compared with those who were bottle fed during the birth hospitalization (Abouelfettoh et al., 2008; Yilmaz et al., 2014) .
Triple feeding and limited use of a nipple shield enabled a preterm infant to establish and maintain breastfeeding for 4 months in one case study (Lucas et al., 2014) . Although Lucas et al. (2014) successfully increased breastfeeding duration using a combination of second-line strategies, Maastrup et al. (2014) found that the use of nipple shields alone failed to contribute to exclusivity at discharge or an increase in the duration of breastfeeding.
Care Practices
Nursing care practices were represented in our review by the effectiveness of the individuals who delivered the breastfeeding educational interventions to the mothers of the late preterm infants. Nurses, peer counselors, and lactation consultants are important providers of breastfeeding education. Research into the effectiveness of nurses, peer counselors, and lactation consultants in the delivery of breastfeeding education is an important tool in the development of educational resources and evidence-based clinical practice guidelines for the late preterm infant (Medoff-Cooper et al., 2005) . Two studies addressed educational effectiveness, including a peer-supported educational intervention and an educational intervention provided by nurses in the intensive care setting (Olson, Haider, Vangiel, Bolton, & Gold, 2010; Ravn et al., 2012) . In the study by Ravn et al. (2012) , mothers who received instructions from neonatal nurses about their late preterm infants' temperaments and developmental potential, including feeding cues, were more likely to be still breastfeeding or providing breast milk at 9 and 12 months than mothers who did not receive the intervention (Ravn et al., 2012) . Olson et al. (2010) found that education and support for low-income mothers of late preterm infants using community peer counselors contributed to earlier initiation of breastfeeding after birth and a greater likelihood of breastfeeding at 3 and 6 months.
Care Environment
Mothers who room in with their infants have greater milk supply, breastfeed longer, and are more likely to breastfeed exclusively because of the increased physical contact (Bystrova, 2009 ). In our review, the relationship between rooming-in and breastfeeding duration and exclusivity with the implementation of family centered care was examined in one study (Wataker, Meberg, & Nestaas, 2012) . In this study, Wataker et al. (2012) encouraged mothers to room in with their late preterm infants and reported subsequent increases in the mothers' understanding of infants' feeding cues, the development of confidence, and the duration and exclusivity of breastfeeding at 3 months.
Family Role
Preparing parents to care for their late preterm infants involves establishing competence and confidence in their abilities (Medoff-Cooper et al., 2005) . In two studies, the effects on family role were investigated through two different interventions. As noted earlier, Wataker et al. (2012) encouraged mothers to room in with their infants, which optimized close contact. This extended period of close physical contact provided mothers with opportunities to experience Promotion of Breastfeeding in Late-Preterm Infants greater empowerment and confidence in their abilities to care for their infants. In another study, Ravn et al. (2012) targeted recognition of infants' behavioral cues and implemented an educational intervention that sensitized each mother to recognize feeding cues, thus affecting the nutritional needs of her late preterm infant. In both of these investigations, breastfeeding duration and exclusivity increased.
Discussion
Examination of breastfeeding interventions in the late preterm infant has occurred in only a small number of studies. Our findings indicate that implementation of the three types of breastfeeding interventions increased exclusivity and duration of breastfeeding in this vulnerable population. Second-line strategies were found to have an equivocal effect on exclusivity but a positive effect on duration of breastfeeding. Examination of outcomes when interventions were used in combination found no effect or equivocal results with regard to exclusivity and duration of breastfeeding.
To support physiologic functional status, breastfeeding experts recommend tools to address feeding challenges and assist with breastfeeding late preterm infants (Meier et al., 2013) . Kangaroo care, patient educational interventions, and rooming-in are effective means to promote breastfeeding exclusivity and duration in the late preterm infant. However, in our review, interventions that involved second-line strategies were inconsistently associated with improvements in exclusivity and duration of breastfeeding in late preterm infants. Nevertheless, the ABM (2011) recommends second-line strategies and increased lactation support for late preterm infants, during the birth hospitalization and after discharge, to ensure the adequacy of breastfeeding and optimal growth parameters. Moreover, the use of second-line strategies is an effective way of assisting with milk transfer in late preterm infants (Meier, Furman, & Degenhardt, 2007) . Findings from our integrative review are inconclusive about whether the use of secondline strategies supports breastfeeding duration and exclusivity.
Findings from our review are supportive of the practices of rooming-in and family-centered care and their positive effects on breastfeeding outcomes and opportunities for cue-based feedings.
Remaining with her infant during hospitalization provides a mother with increased opportunities for kangaroo care and gives health care professionals a convenient platform to educate and support feedings, which leads to increased exclusivity and duration of breastfeeding in the late preterm infant. Successful breastfeeding in this population depends in part on parental knowledge of the infant's feeding readiness cues and developmental needs and limitations (Walker, 2008) ; this knowledge is likely to be enhanced by prolonged and close proximity to the infant, which is achieved through rooming-in and kangaroo care practices.
Our findings are supportive of the view that breastfeeding educational interventions improve breastfeeding exclusivity and duration in late preterm infants. Providing education for parents to help them understand their infants' physical characteristics assists them to successfully establish feeding and may increase the duration and exclusivity of breastfeeding (Ravn et al., 2012; Wataker et al., 2012) . Findings from this review supported the view that breastfeeding educational interventions improve breastfeeding exclusivity and duration in late preterm infants.
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from 32 weeks to 37 weeks. Variation in gestational age for the late preterm infant prevents clear comparison of outcomes.
One problematic issue in the literature reviewed is the lack of specificity about gestational age. Gestational ages ranging from 32 weeks to 36 6 7 weeks were included in several studies, making it difficult to identify findings pertinent to the late preterm infant exclusively (Flacking et al., 2011; Hake-Brooks & Anderson, 2008; Wataker et al., 2012; Yilmaz et al., 2014) . Engle et al. (2007) defined late preterm infants as those with a gestational age of 34 weeks to 36 6 7 weeks. The degree of physical immaturity increases as gestational age decreases; therefore, studies that include infants born before 34 weeks gestation may not provide accurate accounts of effective interventions for the late preterm population. Consistency of gestational age parameters with standard definitions for late preterm infants can provide accurate evaluations of the effectiveness of breastfeeding interventions.
Implications for Practice and Research
Although detailed feeding guidelines for late preterm infants exist, many recommendations have not been empirically studied in the target population. Additional research is needed to test these recommendations and the additional unexamined posthospitalization interventions designed to facilitate the transition to direct breastfeeding (e.g., nipple shields, triple feeding). Breastfeeding plans specifically designed to assist the late preterm infant with the transition to home, and ultimately to increase the duration and exclusivity of breastfeeding, are needed to reduce feedingrelated morbidities in this vulnerable population. In addition, because breastfeeding readiness occurs along a gestational continuum, with evidence that the physiologic maturity to support successful breastfeeding is not complete until 39 weeks, future researchers should include a group of early term infants (37 to 38 6 7 weeks) in studies of breastfeeding interventions.
Conclusion
The increase in the birth rate of late preterm infants, along with their unique physiologic needs, shows why it is crucial to support and encourage breastfeeding in the hospital setting and after discharge. The Late Preterm Conceptual Framework provides a model for a successful transition to home and healthy long-term outcomes. Without effective breastfeeding interventions to address the feeding challenges in this vulnerable population, the late preterm infant will continue to lag in breastfeeding exclusivity and duration compared with the term population. To close this gap, implementation of interventions to address infant and maternal factors that affect breastfeeding is required. In our integrative review, we highlighted the positive effects of breastfeeding interventions on breastfeeding exclusivity and duration and concluded that there is a need to focus on interventions after the transition home. The support of breastfeeding success in the late preterm population will enable improved health outcomes from infancy and throughout the life span.
In future studies on breastfeeding interventions, researchers should include early term infants (37-38 6 7 weeks gestation).
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